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(57) Abstract 

Pyrazole derivatives represented by general formula (1) [wherein one of R 1 and R 2 represents an optionally substituted aryl group 
or an optionally substituted aromatic heterocyclic group and the other represents an optionally substituted aromatic heterocyclic group; R 3 
represents a hydrogen atom, an optionally substituted alkyl group or the like; and R 4 represents a hydrogen atom or an optionally 
substituted alkyl group) or pharmacologically acceptable salts thereof useful as an immunosuppressive agent and can be used as a therapeutic 
agent for autoimmune diseases, allergic diseases or other diseases. 
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[1] 5*1 : 



5 [5£cj*, R 1 ^ R 2 (D—Jjii., m&2nx$&\,^7V-Jl'&&1il±W&$tlXt,£^ 

B&sn-ct, j^T^-^aL m&znx^ &^7 )v>r-)v***sm, a 
■^nx^x^7)vn^z/ti)V7^-)]/m. 7t/)vm. 7->jvx*^&. w&znx 

£tz. R 3 (i; R ] 2lR 2 ©-^f^^LT, — R 1 — R 3 — ^ 7t (£— R 2 — R 3 — 
5$: 



htM^X -CO-CH 2 -, -OCH 2 -, -SCH 2 -, -N (R 5 ) 

ch 2 -, -co-, mms*?* mn&^&tcit-N (r 5 ) -*«-r. R 5 f£, 




N— N 
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wmm. 

5 [3] R'£R 2 ©-#a\ g«£*lTfc «k^7x-;m*/ c (igj|$4x-rt i 

10 [ 4 ] R 1 1 R 2 ©-#j&»\ 7i-;K t° V *JM VviS-M ¥ x ) 5 ^->>K 

15 £fc{±, R 3 *S % R'tR^-J^lt, — R ] — R 3 — ^/c(i— R 2 — R 3 — 



(ximmtmmvhz. jsa 1 **, ^>-tr>3a. vfyy>s, n°^^>ii, try 

20 JS£ffe1\ ) 2{ffi8T'&S [1] [2] iB«0^7l/-;l/SI# 



[5] X^fl/X h'J^f-UX -CO-CH 2 -, -OCH 

2 -, -SCH 2 - -N (R 5 ) CH 2 - (R 5 (ifufa^|s|»T'$)6. ) 

[1] ~ [4] 0^1*n^gB«0^7 % /-;l/SI«ft:*/cli-?-©|gJI 
25 ^ W (z |f§ $ *iS & £ ^1" 3 ft5gE«I*y»i. 
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[6] 5* : 




z»±, 7icSM^, /M3y>if, 7;m*^>s, ^>7;i, -bDg, 7^; 

R 6 , R. 7 fc % «ktfR 8 li, TIB (1) (2) ©tfc s 'JT'l)S, 

(1) R 6 £R 7 li, ttH7j<^iI^^^i- 0 

(2) R 6 i:R 7 li-i(:/j:oT, -R 6 -R 7 -j&*, x^-l/>. -OCH 
10 2 -i^li-SCH 2 -^If, 

[7] 3: 



15 




[5$*, Y, R 6 fcJ;tfR 7 tem£ll)«T'&6 0 

1". Z 2 (i, tJ<^1I?. TJV^JV^ -yjjm. &MM£tzlZ7 J\sn*-i/M*m 

+. 1 

20 -testis [6] tmo\^ : 7V--)vmm^L<\t : t(D^^w, titiz^ti 
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[8] z l &£ztz 2 *\ KkfrmmTvabz m umwyV-^mmfe 
[9] Js^T©v^■rn^© [6] mmv^yv-jimmfot u < &-e©5&g 

5 • 3- (3-f;->*;l/) -5 - (4-^DD7i-;M -H7!/-;V 

• 6-^dd-3 - (3-e>;^;H -4//-^>T r y [i, 2- c ] 

. 7 - ^ P □ - 4 , 5-S/'kHD-3-(3-^'J ->*;V) - 2//-t7h[l, 2 

no] [6] ~ [9] <D^^ftfrmm<D¥ : 7V-Ammfot{.< fct-tcsgg 

[11] [6] ~ [9] ©v>1*n*>IBtt0^7y-^BI»#t;L<li*CD2* 
[12] T^M«#?p»j-e-^s [i] ~ [5] [li] ©i^rn 

15 [13] gEft££Ai!S*#JT-*3 [1] ~ [5] g-fcli [11] <D^-fna> 

[14] ftftBsifip'j ^v^^«jT-fes [i] - [5] a-fciid i]/©^-r 

[15] #fgM4b^»JT*&S [l]~[5]^/;li[ll] (D^-rn^ 
20 8B«fcO*3ffiWl«'Jay. 

[i 6] mm&*sa&fei&mvto& en ~ [5] [in ©^tti^ 

7x-;k i-t7f;p. 2--^75 : -;k 7it>b'j;v, yvhiUHI^lf 
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y;k -fyf7 4 /'J^ fT^J^ ^-y-yy ;k ^>X^^yy;k 
fc^OVJ^k t^>*-;k t:'y^>^i;k f'J^>'-;K >y7^*-;k * 

15 ^-;K .t'7yuy-^©#^^/c{i2^©5*Jmi5^I^JSa, *J«ktf fcT 
^ y ^;k ;k* y ^ V-jvmom* SfcS2 3g© 6 mffiM&m 

&±tf/£ tz immm? * $m-tz>mmtb<i± 2 m^mmmmm^m if h n 
20 -s. ft#fi*n:ii7 7>, ^7i>, -onyx ^y^7 N /y>, 

71X ^y/<>!/77>, h'p-;k ^>!/77X -f 5*V-;k k'7V- 
;k -fy^tv*-;k -ry^TV'-M f7V-;K #3f-tJ-y-;k ^>x-f5 
#y*-;k ^>Vf7v'-;K ^>X^-^-y-y*-;i/^(D#^^/c(i2^© 
^§««fius', fc^trt: c y^>, f^yx tfy^>*x hyy^' 

25 -ry^yyx ^yyx *y #-y-y >#<wf i/:ii2^© 
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g) (D&miz%£ti&&M(DMtf¥lf htl. Ztlhtf&MlZ 1 
5 .aj_ ^P^HT?, -bDl. ^7^1. 7'>'KS, ^;l/#:/hg, *;l/^;l/» v 

10 ^75:>VS, a&^tvtfci^fc K7^VS„ 

bJ_-R 9 , -ORV-COgR 9 , -S0 3 R 9 , -COR 9 , -S (0) n R 9 

/\D7;wv«, ->7;s, -has, 7^'KS, r^^ai, ad 

#;V/K3r>S, 7;i/=^^7V;i/4<-;i/S, 7;i/3=¥:>#;wi<^;i/S, 7JW1/5 1 ;* 
& 7^*^*^7-r-;p»fc % «ktf7^*;P*^ 

n& 1 */ttia»©ST*a«s*n"ctJ:i\ ] 

c) 7)1* JIM. 7)Vn*ym. 7 7JVn*i/ i^-** 
20 jVtf-JV) Tj\s*fr**&. (7)V*)V3-X) ^Xtifrtf-Jim. (7 

ft)l#—)lM. 7 J)/tf—A/& 7^*Jl^-^^ JVM. 7)V*)V 
— 7 ;l/^r;l/ 7, — 7;l/^;V7V;l//}<— ;i/^3r>S, 7^^ 

am^d^hc?. -has, ^7jm. tfrji-yym. 
25 **yg, ^;t*yg, fojvzji^ as^nxt, i^T? 7^ 
7^>;^^r^s, ^w-K^s, g&$n-ct,«ki^;&jw^>r;i'g. ail 

StiTfc J:v^;w^-r ;l/;t3r>S, _7.;l/*S» aSl^tiTt, ckv^^^y^-r 
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-R\ -OR 9 , -SR 9 , -OCH 2 R 9 , -SCH 2 R 9 ( R 9 l&Bulfi t 



i/^D7;K^i (z/#u7ji*jvmit* mx-iz^vfyw. 1 ?. ^ 
5 jin^-ymmcom^hfcMtmtiftz i ttzi^mcomxmm^nxtx^\ ) , 

io ;w^-r;i^ 7;i/=¥;i/#;i/#-;i'S, 7^=3=¥^>^;i//i<-;vs, 

7^^r^5 1 ^S, 7 )V^-)V7.)Vy >( —)im#£Xf7)\'*)l^)\'fr-)\'^<Dffifr 

tftlS 1 ^/cii^^aT'^^tiTt J:v\ ] 

d) J A,*-)^ 

15 \_7)v>r=.)vmt, mzit^o -hps, '^yys, tjvxfhm, 
*is*vm, m^Jit^i^^ 7j<g?g, 7;v 

□ =*r>», ;nd7;^^^», 7;i/n=¥^>^;i'4<-^> 7)i*)\'3-X&. 7i/ 

-or 9 , - sr 9 , -och 2 r 9 fcckt/- s ch 2 r 9 ( r 9 \$mu t mmx$> 
20 €>„ ) mvm^hftmzmitnz 1 ^^mi^ST-a^^nT^jiv^. ] 

e) 7^^-^S 

□ 3r>S, /ND7;l/3=¥^>S, 7^^^r^^yV^<-;WS, 7;l/^r^^^S, 7^> 

25 jvm, 7^^**^^ iDvx^ym. mmznxtj&i^jvj^jjiM. -r 1 

°, -OR 10 , -SR 10 , -OCH 2 R 1 °t3£Xf- S CH 2 R 1 0 (R 10 (£, 7i 
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15 



20 



25 



& ^7^8. -bDS, 7'>'KS. 7Jl?*y&. ^UJA/n^Z/m, 

jvm. 7)v^-)vti)^-)v^^^m. 7 )v*-)v**i/^ 7 fr*-)vx*-y 

T&J:v\ ] 

i/9U7JV*JV*i)V#—)l'**rZ/& > i/f U7 )V*)VX*i/t)))/i£-)Vm, i/9 

D7;^-;H, >>^D7;^-;W#^I, i/^D7^-JW;v^H, 
i/^07 i/ 9 a 7 ft Jltf-Jim 

iz(D%$(D&m&. mzif^Bfym?. -hps, '>7yi, ^^^m, 

^^fVS, ^^yS> *;l^;l/g. 7)V*))/& /ND7;l/=3r^S, E^^tlT 
fcJ:^75VS, 7j<S?S, 7)Vzi3r*/m s ^07;^^^ 7^>;l/«. 

«trj f 7^3 : ¥ x >*^3}<-;i'^©s¥*^ft3gn®(ins 1 *fc{±«iK©gT-ggi 
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5 7^>va, m^nx^xtx^^7-^jm, m&znx^Tt&^tvy 

)\,>r-)\,m. l^^tiTt) ckt^7^=i=¥^S. B&3*iTfc «k^7;l/# 
^;p/t^S, -OR 9 . -C0 2 R 9 . -COR 9 , -S (O) „R 9 (nfeitf 

io R 9 (i, B3gBfcisieT**s. ) , m.^nx^^T)^)vm. B&£*iTfc«fc^ 

7;Vy-;l/S, 8&$*iTfc cfci^U^-^S, IS^tit t, ck i^7 x^;l/»£ 

tz $ nT J: i ^SS0«£JK2£* B$ 5 tiX t «fc v ^ 7 ^ □ * ii 

& a»^tlTfe«J:^7^'!r=;l/^-^r^*^-;V'S, B*3§£ ftX t <fc v^7>'^=¥ 

15 frfr summon tft&L^mt utit M*irFia©fti:©&^if ^ti, 

g: ^ayvjlf, :>7VS, -hP». *;i//K^r'>;i/S, BIB $ *it J: ^ 

7?;a, mmznx^xt Fr^i, g^n-ct, ii^wi/a. 

B&StlTt, «k^7^3=¥^S, aft$*lTt»«kv^7^=i^lr^^;l/^<-;i/S D 

20 

^tymmttzimm^mmmmommcD^mtLxit, ^*-> 

;K 2->*;l/- 2-7"d£;k 2-yDt> h V 7;V;frD.*f-;k 2, 2, 
2-h'j7MDxf;K l, l, 2, 2, 2-A>^7;Wnif;K 6, 6, 

^?-Jk n7*Dkr;v^ h3r>p< ^;k 7-irh3r>>^;k n, n—>'^?- 
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J]/7,J]/7 7^^M^>^ 2- ( 1 -h°P 'J V-JV) xbdr^/^^;U. 2 

;i/^;k 7^->V^f-;i/, * ^;k ^yy^f;k 7^y^;k 

N-T-fc^A'T^ ^ ^^;K Xt-JK 2 - 7°p^-;k x^-;k 2-:7°Pl:' 
5 — ;k 2-n^i>M-;i/xf-JK 7;l/^-D, ^dd, yn^, a— h\ 
-hn, ^>7;« 7j<^a, 7^;, n, n-^W5>, pOi/#:/K 

;M h 2 - ( i - kTD U *J =■)}/) iH'X p< b #^*;i//-K-^^ h 

4, 

10 4, 5, 5, 5 -^>$7MU^> h^rX 2 - ^ £ >X;i/^ -f — h 

)\>**V. l-fD'J^;k 3-t KP3r>- 1 -k?DiJS/z;K N-7-tr?- 

15 -yPt:;i/^-^S/^;i//-K-;i/, 2, 2, 2-h"j7^Dih^>*^-;K 

#;W^-f;k N, N-$/pt V-JViVVA^j m 2-f7 , /'J^->'k 2->j-^r 

+hy*y:>*-;k 5-f h7V*'J^ ^^>7,;P7-f — ;k ^77*^, n, 

^y;, tf^D-r;k b u 7;i/;frP7-t?^;k *;v^;k ifu >^^-^>^ 
20 f-;l/^f#W t,ti5„ 

f-;k 1 -^;l/-/Ptf;k 2-^f;l/7"nt:;K l, ]- ; >'^^xf;K ^ 
25 >^;k 1, i-^^7DkVk 2, 2 -y^^vyptVk l-**-^?* 
f-;k 3-p<?-;i/7>;k ^*S/;k 2-^;i/^>^;k 3, 3-^^f-;i/7* 
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aj_ ^py^isr?, -bps, ^>7y», ;t*vak ^*#vs, 

b) ^^py^KM, ->^D7;v»^i 

^7;S« ^l/^ybft. *^vi, f^+ys. li^tii 
t J:^*;^^ ;H£. 7;i/4;V7V;i/4<-^S> 7;W3^'>*^jK=^a, 7Ji/ 

c) 7;m3r>a, 7;m^r^7^;i//i<-;vs, 7;v=¥^5 L ^S 
Tckv\ ] 

20 dJ_-R 9 , -OR 9 , -SR 9 , -OCH 2 R 9 , -SCH 2 R 9 (R 9 {iBu!B^|sI 
it'$)§ 0 ) 

mmJJl^JVmt UTIi. I^CIih^MD^^K 2--hDxf > i|/, 

25 ;if;K 2-kKD^>if;k 3 h h°;k x b **/tiA/i£—)]/ 

w pypfc°;M ^n^^i^^k 6 p^^;^ 
3r>;k 3 -^^D^^f-tr— ;l/^f-;K 2-7x^;V7*f;k *>:>*;k 2-^- 
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7f-;M*;k 7i^f;k 2 -t 0 >j p< ^;k z-\£ViSjv*?ji % 4-t: 

*h3r>, 3ih^r->. 7*P2}<**X /h^r^ 1, l—>*p<^ 

■5. * h*yf>Jl#-JV, JLY*i/ti)\<7$-)l, -7u#**/i]j\/tf 

-;K 2-7W;*:>#;kK-;l/^W hti&. I 

£ £$g £ Is] t; t © if b . 

-J]/, 2--/a^-jV. 1 - ^ fJUf-ik 1 - 7^-;k 3 
-7-f-;k 1 2 -^>x->»k 

4-^>-r-;l/, 3 2 - 7'x-;k 1 -^-te— ;k 2 -^-t 

-;k 1 - 7>-;i^**3Mf 

KftT^-^&og&gfc nil mz&^wfywi?. -hum. V7 j 
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& tM-fvm, *#y3k f^-^vi, s&sftt £^7$ y 

7;io3r>a, ^D7;U3^r^S. 7^3^r'>*;^i<-;vs. 7Ji 

^-f^S. — R 9 , -OR 9 , -SR 9 , -OCH 2 R 9 , -SCH 2 R 9 (R 9 (iiu 

5 ga^tre**. ) m&m-fbtiz. 

*/c{±^feffio7;mr-;i/S* s ^{f bnz>. *#Wi3(ix^-;K i-ynt°- 
io -;k 2-^>^;k 4-^>g=--;i/^£*s#tf f>n*. U^i^-^S 
1^7^^r-^S©M^*i: LTI±. 0!l*.l£^Py >IM^ -hDS, ^7^ 

7;i/3 4^>i« adt;^*^!, 7t/)V^ 7Z/)V**z/m. 7 

15 ^I/jK^JS, g^£*iT J: i^W^^a, 7)Vu^-^ti)V 

— R 1 °, -OR 10 , -SR 10 , -OCH 2 R 10 , -SCH 2 R 10 (R 

7;i/*-Jl'## % >SfcJ£, 7;l/^r-^S^fS-&U/c7l-^->S^v^ 0 

r->^P7;i/^^Sj iiUTii, ^j^{^^»3~7©s/^D7;i/^^s* s ^ 
20 tffeft, S/^oyD^K ^>^d^;k ;k ^>*p 

^3r>;k ^p^7^;i/^#w f>ns. ^D7JWM-^r>«i:&> 

^^0 7^=¥^S^^b/c^dr^S$:V^c 

25 ^^D7;^^->'^a^^•L//c^-#s/S ; &v^e». 
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7;i/*;H£, ^ayji^Jim. W&Ztix X 1^7 5 

rjv^^yMs adt;^^^ 7 n >^s. 7 7;wi/^;*a, 

5 r7^Sj £UTte, flJAff, i^-Q-R 11 (^tf. Qli-CO-, -CS 

■znxt &^7 v -JimztzitmiPk-z nxt &^^$.mm&*m-t. ) t-i^ns 

7^S^'Plf f>n*. 7:>;l/S£UT(i, £#fl*|Kf£7-t:*-;k yp/V-f 

15 sia-es«i$tiTt;«j:v^7;v*;ns, fcJ:t>*7!J-;i^ fc^a^a^tf fcti, 

#;w^^;i/#a^if ens. 
20 B&7.;i/7 7 : e-i';i'g£*JW3a&gfc btii, 0O^7;i/^;i/S, 7U-;i/ 

a, mmm&mtfmtfhft. m-&tz&m&^fctiL&L<Dt><Di)WiLLxw&Lx 

7^ J&tbXI*. 7irh7 3h\ 7p h 0 ;* >7 ^ h\ 2 - 79 
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.agin kd^>7 5 ;mzis\i6mmi±. gmm*. mm^^o^-mom 

»7'J-^7^ JIM tfbti. n - & tz \$m & o /c & © © #$631: Ltl 

^>V, ^f;l/75^>V, xf;V75->V, ^>^7v>Vlft^5 c 
i^^7-^VIi:fc|-t§Iiii:lTli, 0>JAl*7;i'*;i'2k 7'J-;H6* 

* (i 7 - ^ 7 ^ * )vm&m \-fbn. m-^tzim^^^mmoto u t 

R 2 -R 3 -*\ 5£ : 
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[5£*, R\ R 2 , R 3 fcJ:tfR 4 fcm8EfcPI«-e&<5. 

r 1 2 ^ r 1 3 ©-^ii, E^^nT^ ( tv>7 , ;-;i/a*/c{ig^^nTt 
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&&2toxt>jL^7Jvn**/jj jig* 7-yjim. 7 yji* 



%k>w, immomiksya. n-^o^e h^sk ^ h\ n — ^ d d □ 

/^IH'* K^SMfkns. ^nywfcSi©ftjBfii: Ltd its, 5£2©ft 

$SEI©M^W bti. MS. 5#~2 0B#HiSgfilSi-4. 
20 5$3©ft£&i:j$4©ft^lfc, i^S^T, SJS^-ttSdfcT*, 5£5©ft£ 

h\ tb'J^Axb^K, #D^A t -7h=^K#©£Jl7;l<o=^>hm 
y f ^ 'J A , 'J f ^ A 7 h y ^ ^ ;l/ 'J ^ 7 ^ K^F* s #lf?>n, #£LV^ 

25 Rfoiz&m-tz&l&iiLxiz, m^if. p<^y-;i/#©7^3-;i/ 




10 
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20 

h'D77> (THF) , 5/*x^-;px— r^©x— r^S^^tf f?tb, 

nm-t&z.£tf-e%&. &6<Dik'Bi%a<D-BktLxi& S5©^i:^it, i~ 

'O-fc'X h;Ux>^©^-fb7j<^m, THF, ^i^JH-f^i-T^S 
BH¥©*f«BL H#>fb*^il^©>^*$^^W^*k #£U<li, h;i/x> 

^ 1" * mmom omm ©*sjg &m if b . 
i^;fr&2 

14 R3 

R 13 COCl ? R 4 NHNH 2 1 

n I' J! N — N 

o o o \ , 

2 S i R 

20 [^*. r 1 , r 2 > Rl r\ r 12 > r ] 3 & &tfR\Umutmmx*$>& 0 ] 
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tfmihn*>. £J«Jg£LT(£, -1 0 0~0°C(Dfgg|^W bti. ft£b<&- 

ioo — 5o o c<DfSfflaw htih. %miz&m-rz®mtLTi£, mziz, th 

fcSBrt&Cfcj&s-Ota. &6(D4b&ty(Dm£LX^ ^sc^icMit, 1 

H&S 2S©£i4#©iI£&fc tt«tS*\ -ftfcl±5If|©#ii|^a£ja^ 
ZZt T*-£© jt{£#:© 5: MS «fc < f§ § d t i^X* £ 6 . 

#!lx.l^Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and 
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P. G. M. ffuts, John Wiley and Sons, Inc. (1991) K§BJft If btl*. 
A^omi^ - h V JMDfiJl #*i/J], ^<Dm%. 7JV*)Wk* Ti/Mtmtf&tf 

mam wmtes &t\ tb<imm^mM. mm®, mmmm. m& 
stzitmrnm) £&Js.-tz>z mnn^(D/z6b(DmmtLxii.. 
0>j*j& mi *~?*)vm. %m. mmi mm. mm. mmm^t^mifbn. 

mm. #v-AfiL a-i/ 3 >M. jLTuvjvm. m^m^t'^m\fbti 
znb<Dmm&, m^Maoam^m^^xmm^ti. mm^mi^^xmn 

imX (#S60kg) tttLX*mnit&ty(Dm&}f$.ttm£LX. 0.05~5000mg, 
L < f£0.5~500rog<D 1 B&^MX\ 1 B (II ~ 3 @SHMSbS#1-6 3&\ Wr 

muz- tb< s nasi- s ^ t, t- ^ « . 
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3 - ( 3 -M V V)V) - 5- (4-7J^D7 x_;lQ - V*-^ 




10 

mm^ffl^T, 4-7Wn7irl>7x;> 1.4g^THF 50ml(r^S?L, - 
78°CT* 1.0M I) f9Ah*7 h 'J ^ K/THFj§^ 41ml£^TL 1 

15 -TS-CT^b-nf-y-r;^^ 1.81gfcTHF 15ml tZWMZ^tcmt h U xf 
;l/75> l.-03g&An*.fcfc©£ 3R$H*>ttTiftTl/fc. KHStt^iiacSL, 12 

20 jghUfcUTft*:. 
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25 • . 

/ 

Ii2 : 

1- -3- (4-7MD7i-^) -l,3-yn^>^> 

3.8g£x#y-;i/ 200ml djg 8? L, K 0.80g£fttF U 6 B# P^jjn 

j^asiEUfc. fiiS»%^iacRL, mm-ki&Tkzmz.. *DD,-M/A-c-c&aju 

^DD^;l/A^«U^THF(IT#^ H B H^fTVNg^ 2.2gfc»fc. 
'H-NMR (270MHz, CDC1 3 ) 5 : ppm 

6.84(1H, s), 7. 11-7. 18(2H, m), 7.34-7. 39(1H, m), 7. 64-7. 69(2H, 
10 m), 8.60(1H, dd, J=4.6, 1.7Hz), 9.03(1H, d, J=1.7Hz) 

mp 202. 0-203. 0°C 

TzMfttiT HtM C : 70.28 H : 4.21 N : 17.56 
HSUffi C:69.95 H : 4.08 N : 17.45 

15 mmm2 

6-gPP-3- O-VfU^l/) -4H-^>t; [1, 2-c] b°7V'-;l/ 




111 : 

5-^DD-f>^;> 9. \5g*nm 200mHCjgjBU, 3.11mlfc6*K 20ml 

20 CjUjBLfctCfelWinifllTl/i. -Bft»#Ufc&, jg«E*E*U »g 

»&*«JEfift*L/::. SjSfc**;-;!/ 200mlK}g»U -3fmTtK 
7.77ml^iPA/c 6 0°C(IT, 5N -f h V V h 3r> K/* # J ~)VfeW. 27ml % 



WO 98/56785 

a 6*1% 6.47gfc#fc. 
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182 : 

3'- (3-fcf'J*») -7.\£U [5-^DD-Y 2, 2'-;*^>-7>] 

5 6.47gix^y-;V 150mllI}§fl?U t h* 7 '>*>-zKfPl!J 1.96ralfcin 

^.l^infaSSSU/c *©8L = ftft*$fi^>*x^;Vx-- r;Hg# 1.46mlfefl8 

THF£T#j|g|&&f5Vg«J& 2.31gfc»fc. 
10 'H-NMR (270MHz, CDC1 3 ) 5 : ppra 

3.87(2H, s), 7.37-7. 45(2H, m), 7.55(1H, s), 7.66(1H, d, 
J=8. 1Hz), 8.03(1H, d, J-8. 1Hz), 8. 64-8. 61 (1H, m), 9.01(1H, s) 
mp 274. 0-275. 0°C 

j^mmn fUNI C: 67.30 H:3.77 N : 15.70 
15 mMi$. C : 67.01 H : 3.89 N : 15.63 

nnm 3 

6-^pd- 3- (3-y^';^;v) -4H--f>r; [i, 2-c] ^7y-;vjt 

lOml^MTU^o SJSi^ZW^L/ct, iS8£fc#EE?ftlgU 
% p< # y -;WCTS*Sli fcfi^B W^J 1. 80g£f§fc. 
'H-NMR (270MHz, CDC1 3 ) 6 : ppra 

3.98(2H, s), 7.45(1H, d, J=7.9Hz), 7. 65-7. 69(1H, m), 7.69(1H, 
25 s), 7.84-7.90OH, m), 8.56(1H, d, J=8.3Hz), 8.71-8. 74(1H, m), 

9.13(1H, s) 
mp 300°CJ^± 
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Sfc$!4~2 6 




mm 6 mmm n 




mm 1 5 
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1 H — N M R 8 : ppm 


m p ro 


4 


(270MHz, CDC 1 3 ) 

3.01-3.06(4H, m), 7. 63-7. 65(1H, m), 7. 24-7. 29(3H, m), 7.31- 
7.42(1H, m), 7.62-7.64(lH, m), 8.62(1H, dd, J=5.0, 1.7Hz), 
8.92(1H, d, J=1.7Hz) 


228-229 


5 


(270MHz, CDC 1 3 ) 

2.94-2.97(4H, in), 3.84(3H, s), 6. 80-6.85(2H, m), 7.36(1H, 
dd, J=7.9, 5.0Hz), 7.54-7. 60(1H, m), 7. 96-7. 93(1H, m), 
8.60OH, d, J=5.0Hz), 8.90(1H, s) 


212.0- 
212.5 


6 


(270MHz. DMS0-d c ) 

7.36(2H, dd, J=8.9, 8.9Hz), 7.51(1H, s), 7.88(2H, dd, 
J=5.6, 8.9Hz), 8.02UH, dd, J=7.7, 5.6Hz), 8. 79-8. 84 (2H, 
m), 9.28C1H, s) 


247-257 
(dec: ) 


7 


(270MHz CDClo) 

3.86(3H, s), 6.8K1H, s), 6.99(2H, d, J=8.9Hz), 7.36(1H, 
dd, J=7.6, 5.0Hz), 7.59(2H, d, J=8.9Hz), 8. 10(1H, d, 
J=7.6Hz), "8.59(1H, d, J=5.0Hz), 9.06(1H, s) 


200-201 


8 


(270MHz, CDC1 3 ) 

5.40(2H, s), 6.77(1H, s), 7. 07-7. 10(2H, m), 7. 28-7. 36(4H, 
m), 7.58-7.630H, m), 7.71(2H, d, J=8.4Hz), 7.98(2H, d, 
J=8.4Hz), 8. 63-8. 67 (2H, m) 


118-119 


9 


(270MHz, CDCI3) 

5.41(2H, s), 6.76(1H, s), 7.07(2H, d, J=6.3Hz), 7.26- 
7.37(4H, m), 7.46(2H, d, J=7.3Hz), 7.70(2H, d, J=7.3Hz), 
8. 17(1H, d, J=7.9Hz), 8.58(1H, d, J=5.0Hz), 9.08(1H, s) 


186-187 

/ 


1 0 


(270MHz, CDClg) 

7.47-7.560H, in), 7.50(1H, s), 7.94(2H, d, J=8.3Hz), 
8.03(1H, d, J=8.3Hz), 8. 19(1H, d, J=7.9Hz), 8.56(1H, d, 
J=4.0Hz), 9.06OH, s) 


262-263 


1 1 


(270MHz, CDCI3) 

6.90UH, s), 7. 14(2H, t, J=8.6Hz), 7. 63-7. 68(4H, m), 

r\ r*^ / O T 1 J T /"» All \ 

8. 67(2H, d, J=6.0Hz) 


194-195 


12 


(270MHz, CDCI3) 

6.9K1H, s), 7.10-7.23(1H, m), 7. 30-7. 51 (4H, m), 8.09- 
8. 14(1H, m), 8.61-8.63(1H, m), 9.07(1H, s) 


212-213 


1 3 


(300MHz, CDClg) 

6.88(1H, s), 7.46-7.30(3H, in), 7. 62-7. 66(2H, m), 8.04- 
8.07(1H, m), 8.60-8.62(lH, m), 9.02(1H, d, J=1.5Hz) 


226-227 
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1 H-NMR 5 : ppm 


m p CO 


1 4 


(270MHz, DMS0-d 6 ) 

3.17C4H, . s), 3.75(4H, s), 7.04(2H, d, J=8.3Hz), 7.14- 
7.16C1H, m), 7.45-7.47UH, m), 7.67(2H, d, J=8.3Hz), 8.18- 
8.22(1H, m), 8.5K1H, s), 9.06(1H, s) 


246-247 


l 5 


(270MHz, CDClg) 

2.30(3H, s) 7.12-7. 18(2H, m), 7. 34-7. 39(1H, m), 7.50- 
7.55(2H, m), 7.91-7. 95(1H, m), 8.60-8. 62(1H, m), 8.89(1H, 

s) 


173 
(dec. ) 


1 6 


(270MHz CDClo) 

3.94(3H, s), 6.8K1H, s), 7. 00-7. 06(1H, m), 7. 36-7. 44(3H, 
m), 8.07(1H, d, J=7.8Hz), 8.60(1H, d, J=3.3Hz), 9.03(1H, 
s) 


213-214 


1 7 


(270MHz, DMS0-d 6 ) 

3.97(3H,s), 7.39(1H, s), 7. 46-7. 51 (2H, in), 8.09-8. 33 (2H, 
m), 8.33(1H, s), 8.53(1H, d, J=1.7Hz), 8.55(1H, d, 
J=1.7Hz), 9.05C1H, d, J=1.9Hz) 


224-225 


1 8 


(270MHz, CDC 1 3 ) 

7.4K1H, s), 7.40-7.60(2H, m), 7. 89(1H, brs) , 8. 17(2H,m), 
8.54(1H, brs), 9.04(1H, s) 


234-235 


1 9 


(270MHz, CDClg) 

6.880H, s), 7.37-7.46(lH, m), 7.40(2H, d, J=8.3Hz), 
7.8K2H, d, J=8.3Hz), 8.04-8. 08(1H, m), 8.60-8. 62(1H, m), 
9.02OH, d, J=2.0Hz) 


226-227 


2 0 


(270MHz, CDC 1 3 ) 

1.38(3H, t, J=7.1Hz), 4.36(2H, q, J=7. 1Hz), 6.85(1H, s), 
7.18-7.220H, m), 7.68(2H, d, J=8.4Hz), 7. 92-7. 95(1H, m), 
7.95(2H, d, J=8.4Hz), 8. 45-8. 47 (1H, m), 8.96(1H, m) 


165-166 


2 1 


(270MHz, CDC1 3 ) 

1.09C3H, t, J=7.3Hz), 4. 18(2H, q, J=7.3Hz), 6.54(1H, dd, 
J=7.3, 6.3Hz), 7.07-7. 14(2H, m) 7.45(1H, dd, J=6.3, 
2.0Hz), 7.54-7.60(2H, m) 8.75(1H, dd, J=7. 3, 2.0Hz) 


144-145 


2 2 


(270MHz, DMS0-d 6 ) . 

4.54(2H, d, J=5.6Hz), 7.28(1H, s), 7. 38-7. 53(3H, m), 7.72- 
7.88(2H, in), 8. 14-8. 23(1H, m), 8.50-8. 58(1H, in), 9.07(1H, 
s) 


202-203 
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-fate /fill 


H-NMR 5 : ppm 


mp(C) 


2 3 


(270MHz, CDC1 3 ) 

7.15-7.22(2H, m), 7.25(1H, s), 7. 57-7. 66(3H, m), 8.34(1H, 
dd, J=7.9, 1.5Hz), 8.69(1H, dd, J=4.6, 1.5Hz) 


219-220 


2 4 


(270MHz, CDC1 3 ) 

6.90(1H, s) 7. 15-7. 25 (2H, m), 7. 55-7. 63(2H, in), 7.76(1H, 
d, J=7.9Hz), 8.26(1H, d, J=7.9Hz), 9. 16(1H, s) 


268-269 


2 5 


(300MHz, CDC1 3 ) 

3.87(2H, s), 7.07-7. 14(1H, m), 7. 24-7. 30(1H, m), 7.40- 
7.46(1H, m), 7. 66-7. 71 (1H, m), 8.03(1H, dt. J=7. 9, 2.0, 
2.0Hz), 8.62(1H, dd, J=4.6, 1.5Hz), 9.0K1H, d, J=2.0Hz) 


258-259 


2 6 


(300MHz, CDC1 3 ) 

3.9K2H, s), 7.02-7.08(lH, m), 7. 38-7. 47(2H, m), 7.53- 
7.56 0H, m), 8.02-8.06(1H, m), 8.62-8. 65(1H, m), 9.03(1H, 
J=1.8Hz) 


245-246 



^6 (J. Immunology, 105: 1453, 1970) . 3 ©JNDfl&#lS'fb£J5& £ * — * 

10 (Dmmiz%&& 5 ?5/m&iia.m*m)iaLtzigmm (rpmh64o ; btoe^ 

ffi)T?l X 1 0 7 cell/nlfiJg(I|gjSU/cfl*tfflfl&^ii«25MllI0.12 / t£g/ml^^7-f. 

xinyt))v ^y^xjY*z/ymmttv\t\L7^-)vmmw i k4, 12, 37, m, 

333, 1000nM©ffijElT*50jul&AnU 5% C0 2 37°C©^TT-72B#^^«L/c c 
©iim^50%»J1-§?ig (IC 50 :aM) *#tbfr. T*t£a*1". 
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1 2 5 7 9 12 13 15 16 
I C 50 0.67 0.06 0.15 0.95 0.55 1.35 0.05 1.10 .0.29 

%Wft 17 18 19 20 21 22 23 24 
I C 50 0.38 0.24 0.19 1.01 1.28 1.73 0.71 0.56 

3 7 - y > H fiff jfe E #1" 3 flUS 

D7-y>gifiPlfe©lijSliTrenthamt>©^twfl£o/c(J. Exp. Med., 164, 857, 
1 997). DBA/ 1 J -7 ^7. £ ^> 1 1 S □ 7 - ^ > T&^l" 6 Ctf §9£ff$ ^lEl/c. 

mnm sw? y-jmm#- * o. sx * ;h* ;v d - * mm k «» u * % > 1 1 m □ 

7 - y* > % JSf^ O 0 frb M B 73aHI . £ o T 50 w/k&<D&J§-mX'm. p U fc. 

fflJjft*:i7fcUfc (T?* I^#&fc«;©*t**:i7&l 6T'$>S) . 

0 : jEfiT 

1 : fig (l|IIP©*©ffi3g, fSfiO 

2 : *jg. (2HfipfiJL±5ggfiff^T©KSP©ffl!i. 

3 : i^g (J££#£gl,>fll5S. f&SO 

4 : fi3£ (J£±#K&i«I, ^/HfiPKiS) 

ftfoff &#g(mg/kg) gj^jR BaiiS^3 7 (TO{g±SD) 



*tl« - 10 1 1 . 1 ± 3 . 3 

MM 6 (DM 5 0 9 4.6±3.4 
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tmm 3 

^7T>ffi%fa&&*ffifr<DM&l*E\sonb<Dl5miZlkvtz(J. Immunology, 
157, 2174, 1996) 0 BALB/cT ^^ll h U — h D^>if>7.^7/J->§?: MMfaQ. 

ZcH*^3i0 2iSra^*)/coT5O ng/kgOS-^aT-SPS-^Lfc. iSffcJffllS*, 
#fi «t tf^Otft J6 * L . Murthy t, & t;||oT J^T C^t0~4O73 
7£#tt*: (Digestive Disease and Science, 38, 1722, 1993) . 
0 : JE% 

2 : *S (ttfl!* s K«)?>n, #S«^* s 5%fiU:) 

3 : Kjg (T#D 

Mfam «!#a(mg/fcg) gj^fS; 1^J7 (TOM±SD) 

10 3. 5 + 0. 71 / 

50 10 1 . 5 ± 0. 8 5 



=WJ 3 ©8¥ 
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it * (D m m 



1 . 5$ : 

R 3 




5 [^tf, R l £ R 2 ©-^(i, W®ZftTt£^7V-Jim&tz&m%2tl-Zt>&^ 

$tirt,iv^7^3 4rS/*^/K-;vs, 7 > >;HS* 7^;^#S/S. i^^nt 
«t ^ 7 V £ MJ£ $ t J; v > 7 5 y £ £ £1\ 

R 3 li, R'tR^^^lt, -R ] -R 3 -^/cli-R 2 -R 3 -^ 

5$ : 



15 




X h'J^fUX -CO-CH 2 -, -OCH 2 -, -SCH 2 - -N (R 5 ) 

ch 2 - > -co-, mmm*. m.mm?£tzi$-N (r 5 ) -*£-r. r 5 ^ 

20 #£M?£fef£7;l'*;l'g&3!1\ ) T-ltSftS 2ifffigfc£U"tfc«J:i\ 
R 4 li. tK*®^ */c«iS^$nT«l:v^7;l/^r^S«:^i-. ] 
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wmm. 

2 . r 4 tfimm? v$> %> n i ibis© ^-)vmmw £ tz omm 

5 3. R^R 2 ©-^*, U^tlXt x.-Jim&tzlZmW£2ftXb i 

io 4. r j £R 2 ©-^\ 7j-jk t*y^;k t°^>*-;k t°y ^>'^;k 

< 

tr y $/*;k t° 7 ^-;k t° y ^ ->*-;k £ y ^-;k ^^jmu iis^i $ 

15 £fcli, R 3 vfr\ R'tR^Ji^lI^ — R 1 — R 3 — £/cli — R 2 — R 3 — 




20 ^n/c:nboi^t„ y -c^^ns 2fljST**sfi#]@ 1 */c(i2iEtt© 
t°7V-;i/^##;£/cfi^©litJi^^ 

5. x#^^i/>, ifi/x hvtf-uy, -CO-CH 2 -, -OCH 

2 -. - SCH 2 -, -N (R 5 ) CH 2 - (R 5 (ilt*Tg 1 tCfctfSSa^lU^T* 
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6.5$: 




frmm?. ^Dy>g?. 7^=i^^a, ^>7;i, -has. 7sy 
5 s^/cii7;i/^;i/S^^1- 0 

R 6 . R 7 fcJ:0'R 8 ii, TIB (1) (2) C^fcUfliS. 

(1) R 6 ^R 7 li ^U^SUS?****. 

(2) R 6 J:R 7 li-i{:i&;ot, -R 6 -R 7 -*\ *?l>y. -OCH 
10 2 -Jfcii-SCH 2 -^it D 

7. 5$ : 



15 




-t. z 2 (i. demises 7ji*jv&. -yyjm. ^m^tz.\tj )vn^^m^m. 

to ] 
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5 • 3- O-lfUi/VW -5- (4-^DD7i^) - 

. 6 _/7 D p_3_ (3-t: e U-») -4/f-^>fV [1, 2-c] 

• 7-? DO- 4, KD- 3 -(3 -\£VZ/)V) - 2 K 1 , 2 

1 2 . TJttii5iSI^}iP»JT'*§lt^Ji 1 ~ 5 ttz.lt 1 1 ©l^-f *irt>8Ett 
0$&&JfPS!IS!i. 

15 13. eBft£££iS!§?*!JT'&SgS#:g 1 ~ 5 £fcf£ 1 1 (D^-?nmim<D 
14. ttttMJV ^ v^i?3iJT*&6fjf#JfC l ~ 5 £/cf± 1 l ov^^SE 
1 5 . #^'l4^b3E^»JT'^>Sif ^Jg 1 ~ 5 1 1 0^1*n*>Ktt© 

20 
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